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Welcome to the 2012 Comparative Biomedical Scientist Training Program
Symposium. This CBSTP scientific symposium, being held in the NIH Natcher
Conference Center April 18-20, 2012, is a component of our partnership graduate
program for interdisciplinary education of veterinarians in comparative pathology
and biomedical research. Welcome to the university partners: Michigan State
University, North Carolina State University, University of Maryland, University
of Illinois, and Purdue University, from your hosts: The Intramural Research
Divisions of The National Cancer Institute, The National Institute of Allergy

and Infectious Diseases, The National Heart, Lung and Blood Institute, and

The National Institute of Neurological Disorders and Stroke. Each member of
the partnership contributes significantly to our mission. We also welcome our
invited speakers and NIH Comparative Melanoma Tumor Board collaborating
pathologists.
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The symposium highlights Ph.D. research work-in-progress presentations by
CBSTP Fellows Ian Moore, D.V.M., Leah Zadrozny, D.V.M., and Sally Davis,
D.V.M. This will be followed by a poster session featuring research work-in-
progress, as well as presentations of clinical case studies undertaken during
diagnostic training at partnership university teaching hospitals, by the complete
class of CBSTP trainees.

The symposium’s Animal Models of Human Disease Series will feature scientific
presentations on mouse biology, provided by renowned faculty and investigators,
offering the state of the art technology and foresight into creating and utilizing
predictive disease models for genomic medicine.

The comparative melanoma biology scientific session will serve as a preface to
help inform the Comparative Pathology Tumor Board, serve to create a forum for
open discussion among a wide range of interested researchers and clinicians, and
to serve as a prototype for future, similar comparative biomedical conferences.

U.S. DEPARTMENT This day-long scientific session will incorporate platform presentations on mouse

OF HEALTH AND and fish models of melanoma, as well as the clinical behavior and pathobiology

HUMAN SERVICES of spontaneous melanomas in humans and dogs in order to stimulate examination
of the disease from a comparative perspective. The aim is to improve the

National Institutes comparative characterization of melanoma across different species and to appraise
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the utility of each model organism for preclinical studies useful to pilot therapeutic development by
examining morphology, pathogenesis, and biology of both induced and spontaneous melanomas in
multiple species.

Friday is a closed session, by invitation only, for the Collaborative Comparative Melanoma Tumor
Board. A panel of invited collaborating physician and veterinary pathologists will convene as a
Comparative Melanoma Tumor Board to study dog and human mucosal melanomas, a specialized
form of the human disease for which there may be considerable shared characteristics. By addressing
mucosal melanoma in the context of multiple species, the board will seek consensus analysis aimed
to further inform progress in melanoma research and to assess the utility of the dog as a model for
mucosal melanomas in people, in order to pilot experimental new therapies with potential to benefit
both animal and human patients.
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Support for the meeting includes provision by The National Cancer Institute, The Animal Cancer Foundation, Inc., The
Canine Comparative Oncology and Genomics Consortium, Inc., The National Institute of Allergy and Infectious Diseases,
The National Institute of Neurological Disorders and Stroke, and The National Heart, Lung, and Blood Institute.
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| would like to acknowledge and thank all the participants and sponsors of this symposium

and the training program. Most noteworthy are those in-training, the NIH and university
faculty investigators serving as mentors and graduate committee members, and the NIH staff
members whose daily contributions make the program the valuable success it is. Many of these
individuals are listed in the symposium participants list.

The program’s success and continuing advancement flows from the enthusiastic support of
our partners and NIH scientific leadership. Faculty from each university not only help to recruit,
train, and mentor the trainees with proven educational content developed over long personal
tenures, but they also provide vision to the pathologists-in-training, helping to elucidate the
unique benefits of this kind of novel interdisciplinary training. We are thankful for the support
of faculty and administration at Michigan State University, North Carolina State University,
University of Maryland, University of lllinois and Purdue University for helping us to accomplish
the partnership educational agenda.

In addition to our partnership university faculty, we benefit from invaluable educational contri-
butions of our scientific staff members in the Molecular Pathology Unit, Laboratory of Cancer
Biology and Genetics, Center for Cancer Research. My colleagues including Shelley B. Hoover,
Jennifer E. Dwyer, Bih-Rong Wei, Joshua D. Webster and John Hickerson are instrumental in
operating the program and in providing training content to trainees. Holding this symposium
is in large part due to the collective efforts of this outstanding group.

This years comparative melanoma tumor board study arose out of collaborative interactions
initiated on two fronts. Jaime Rodriguez-Canales, M.D. brought his foresight and energy to
create integration among medical and veterinary pathologists at the NIH, recruiting Stephen
Hewitt, M.D., Ph.D. and others in this interaction. The tumor board is an outgrowth of this
collaboration with Jaime and Stephen, as well as the collaboration begun with the Canine
Comparative Oncology and Genomics Consortium, Inc., to develop a biobank for comparative
oncology.

As we continue to strive to add value to the public health research agenda in the United States,
| am indebted to the sustained backing from two critical NIH sources of support. | thankfully
acknowledge those Scientific Directors of our partnership institutes with whom | have the
pleasure of working. These include Robert Wiltrout, Ph.D., NCl, Kathy Zoon, Ph.D., NIAID,
Robert Balaban, Ph.D., NHLBI, and Alan Koretsky, Ph.D., NINDS. Their leadership motivates me
to continue the excellence brought about by the many others contributing and participat-

ing in the program. | am extremely grateful for the ongoing supportive, collegial direction

and advisement from our Director of the Center for Cancer Training, Jonathan S. Wiest, Ph.D.
Finally, | appreciatively acknowledge the support and encouragement of my mentors and lab
chiefs Glenn Merlino, Ph.D., Stuart Yuspa, M.D., and Beverly Mock, Ph.D. We acknowledge the
generous support of The National Cancer Institute, The Animal Cancer Foundation, Inc. and The
Canine Comparative Oncology and Genomics Consortium, Inc. for their sponsorship of these
activities.

R. Mawk Simpson
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The National Cancer Institute Molecular Pathology Graduate Partnership Program
in collaboration with NIAID, NHLBI, and NINDS announces the

NIH Comparative Biomedical Scientist Training Program (CBSTP)
Scientific Symposium
and
the NIH Comparative Melanoma Tumor Board

April 18-20, 2012
The NIH Natcher Conference Center, Building 45, Bethesda, MD

Four Parts of the Symposium

Part 1:

Presentation of Ph.D. Dissertation Research:
CBSTP Fellows
Wednesday, April 18 (morning)

Part 2:

Biology of Animal Models of Human Disease:
Mouse Biology
Wednesday, April 18 (afternoon)

Part 3:

Comparative Melanoma Biology:
Scientific Session and Tumor Board
Thursday, April 19

Part 4:

Comparative Melanoma Tumor Board Session
Friday, April 20

NIH CBSTP Symposium 13 April 18-20, 2012



2012 NIH Comparative Biomedical Scientist Training Program (CBSTP)

Scientific Symposium

April 18-20, 2012
The NIH Natcher Conference Center, Bethesda, MD

Wednesday, April 18 Room E1/E2
8:15am Welcome / Introductions
Mark Simpson, DV.M,, Ph.D., and Joshua Webster, DV.M., Ph.D.,
Molecular Pathology Unit, Laboratory of Cancer Biology and Genetics,
Center for Cancer Research, Nation al Cancer Institute
8:25am State of the Training Program

Part 1: Presentation of Ph.D. Dissertation Research Work in Progress: CBSTP Fellows

8:45 am-9:15 am

9:15 am-9:45 am

9:45 am-10:45 am

10:45 am-11:15 am

11:15 am-12:30 pm

lan Moore, D.V.M., Laboratory of Infectious Diseases, NIAID
The domestic ferret model of influenza infection and disease
pathogenesis: interesting features and phenomena

Leah Zadrozny, D.V.M., Laboratory of Cardiac Energetics, NHLBI
Arterial wall macromolecular microstructure in SR-BI”"/ApoeR61""
mice: a model for investigating human atherosclerotic disease and
piloting interventions

Comparative Biomedical Scientist Trainee Poster Session
and
Break

Sally Davis, D.V.M., Laboratory of Infectious Diseases, NIAID
Multidrug-resistant 2009 pandemic influenza A(HTNT) viruses maintain
equivalent pathology, fitness and transmissibility in ferrets

Lunch

Part 2: Biology of Animal Models of Human Disease: Mouse Biology

12:30 pm-1:15 pm

1:15 pm-2:00 pm

2:00 pm-2:45 pm

2:45 pm-3:00 pm

Lionel Feigenbaum, Ph.D., Director, Laboratory Animal Science Program,
SAIC-Frederick, Inc., Frederick National Laboratory for Cancer Research
Transgenic mice production: a technical perspective

Lino Tessarollo, Ph.D., Deputy Program Director, Mouse Cancer Genetics
Program, head, Neural Development Section, NCI
Engineered mouse models to dissect gene function in vivo

Rani Sellers, D.V.M., Ph.D., Associate Professor, Department of Pathology,
Albert Einstein College of Medicine, Yeshiva University, New York City
ES cells, background strain, and phenotype

Break

NIH CBSTP Symposium
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3:00 pm-3:45 pm

3:45 pm-4:30 pm

4:30 pm-5:00 pm

Thursday, April 19

Harm HogenEsch, D.V.M., Ph.D., Professor, Purdue University,
West Lafayette
Immunodeficient mouse models in biomedical research

Wanda Hasheck-Hock, D.V.M., Ph.D., Professor Emerita, University of
lllinois, Urbana-Champaign
The pathologist and rodent toxicology studies in drug development

Closing Remarks and Additional Opportunity to Visit Posters

Room E1/E2

Part 3: Comparative Melanoma Biology: Scientific Session and Tumor Board

8:00 am

Director’s Welcome
Richard G. Wyatt, M.D., Deputy Director, Office of Intramural Research,
Office of the Director, NIH, Bethesda

Introductions
Mark Simpson, DV.M., Ph.D., and Stephen Hewitt, M.D., Ph.D., Center for
Cancer Research, NCI

Session 1: Animal Models of Melanoma

8:15 am-8:55 am

8:55 am-9:35 am

9:35am-9:50 am
9:50 am-10:30 am

10:30 am-11:10 am

11:10 am-12:00 pm

12:00 pm-1:15 pm

Craig J. Ceol, Ph.D., Assistant Professor, University of Massachusetts
Medical School, Worcester
Understanding melanoma initiation using the zebrafish Danio rerio

Marcus W. Bosenberg, M.D., Ph.D., Associate Professor, Yale University
Medical School, New Haven
Comparative pathology of genetically engineered mouse models of melanoma

Break — Visit Fellow Posters

Glenn Merlino, Ph.D., Chief, Laboratory of Cancer Biology and Genetics,
NCl, Bethesda
Modeling UV-initiated melanoma in the mouse

Sheri Holmen, Ph.D., Associate Professor, Huntsman Cancer Institute,
University of Utah, Salt Lake City

A somatic cell gene delivery mouse model allows rapid evaluation of genes
implicated in human melanoma

Keynote Speaker

Boris Bastian, M.D., Ph.D., Gerson and Barbara Bakar Distinguished
Professor of Cancer Biology, University of California, San Francisco
Integrating molecular and clinical features to improve the taxonomy of
melanocytic neoplasms

Lunch

NIH CBSTP Symposium
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Session 2: Human Melanomas

1:15 pm-1:50 pm

1:50 pm-2:25 pm

2:25 pm-3:00 pm

3:00 pm-3:15 pm

Xiaohong Rose Yang, Ph.D., M.P.H., Investigator, Genetic Epidemiology
Branch, Division of Cancer Epidemiology and Genetics, NCl, Rockville
Genetic epidemiology of melanoma

Adriano Piris, M.D., Assistant in Pathology, Massachusetts General
Hospital, Instructor in Pathology, Harvard Medical School, Boston
Metastatic malignant melanoma and selective BRAF inhibitor therapy

Victor Prieto, M.D., Ph.D., Professor of Pathology and Dermatology
Section Chief, Dermatopathology, Department of Pathology, MD Anderson
Cancer Center, Univ of Texas, Houston

Histopathology and prognostic factors

Break — Visit Fellow Posters

Session 3: Canine Melanomas

3:15 pm-3:55 pm

3:55 pm-4:35 pm

4:35 pm

Philip J. Bergman, D.V.M., Ph.D., Chief Medical Officer, BrightHeart
Veterinary Centers, Armonk

Of mice & men (and dogs!): xenogeneic DNA vaccines for canine melanoma &
other spontaneous malignancies

Rebecca Smedley, D.V.M., M.S., Academic Specialist, Diagnostic Center
for Population and Animal Health, Michigan State University, Lansing
Review of the prognostic evaluation of canine melanomas

Closing Remarks

Thursday, April 19 (6:00 pm - 9:00 pm ) Bethesda North Marriott

Tumor Board Commences Working Session, including Evening Speaker (by invitation only)

7:00 pm Evening Speaker
Chand Khanna, D.V.M., Ph.D., Head, Tumor and Metastasis Biology
Section, Pediatric Oncology Branch, NCI, Bethesda
A comparative approach to cancer biology and therapy
Friday, April 20 (8:00 am - 2:30 pm) NIH Natcher Conference Center, Room D

Part 4: Comparative Melanoma Tumor Board Session (limited space, by invitation only)

8:00 am-2:30 pm

2:30 pm

Tumor Board Working Session

Moderated by Mark Simpson, D.V.M., Ph.D., Laboratory of Cancer Biology
and Genetics, NCl, and Stephen Hewitt, M.D., Ph.D., Laboratory of
Pathology, NCI

Meeting Adjourn
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A. Sally Davis, D.V.M.

Dr. Davis is currently a graduate scholar in the NCl Comparative
Biomedical Scientist Training Program in partnership with North
Carolina State University and the National Institute of Allergy and
Infectious Diseases, 2007-present.

She conducts her Ph.D. research in the laboratory of Jeffery K.
Taubenberger, M.D., Respiratory Virus Pathogenesis and Evolution
Section, Laboratory of Infectious Diseases, NIAID. Dr. Davis received
her DV.M. and Residency Certificate in veterinary anatomic pathology
in 2007 and 2009 respectively, from North Carolina State University
College of Veterinary Medicine. She also has a BA in Computer
Science modified with education and a graduate certificate in second-
ary school science education from Dartmouth College. Her current
research focuses on comparative pathogenesis and response of a
diversity of mammalian species to a variety of influenza A viruses,
including reconstructed 1918 and 2009 HIN1 pandemic strains. She

is interested in influenza receptor identification, viral binding and
entry. Additionally, she studies the interspecies variability in host
response to influenza A virus via in vivo experimentation, digital and
light microscopy, immunohistochemistry and immunofluorescence.
Her academic advisors are Jeffery Taubenberger, M.D., Ph.D., J. Mac
Law, DV.M,, Ph.D., Diplomate, The American College of Veterinary
Pathologists (chair), Mark Simpson, DV.M., Ph.D., Diplomate, The
American College of Veterinary Pathologists and Fred Fuller, Ph.D.
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Multidrug-resistant 2009 Pandemic Influenza A(H1N1) Viruses Maintain
Equivalent Pathology, Fitness and Transmissibility in Ferrets

A. Sally Davis, Matthew J. Memoli, Kathleen Proudfoot, Daniel S. Chertow, Rachel J.
Hrabel, Tyler Bristol, Jeffery K. Taubenberger

Laboratory of Infectious Diseases, National Institute of Allergy and Infectious Diseases, National
Institutes of Health, Bethesda, MD 20892

Background: Influenza A viruses are significant human pathogens, both in their sporadic pandemic
and endemic (seasonal) forms. For the last few decades, two classes of antiviral therapies, adamantanes
and neuraminidase inhibitors (NAls), have been used to treat both severe illness in high-risk patients
and self-limited influenza infection. Adamantanes target the matrix 2 ion channel involved with
release of influenza A virus from the endocytic pathway into the infected cell’s cytoplasm and NAls
block the release of newly matured virions from the cell’s surface. By the 2005-2006 influenza season,
over 90% of seasonal H3N2 viruses in circulation had gained adamantane resistance, rendering this
class of drug ineffective as a viable treatment for seasonal H3N2 influenza infections. Treatment of
choice shifted to NAls. By the end of the 2008-2009 influenza season, ~98% of seasonal HIN1 isolates
worldwide exhibited resistance to oseltamivir. Over the past 5 years, a smaller number of NAl-resistant
H3N2 viruses have been identified. These H3N2 NAl-resistant viruses demonstrate equivalent fitness
and transmissibility to wild-type viruses, suggesting that widespread seasonal H3N2 NAl resistance is
also a threat. The 2009 influenza A (HIN1) pandemic called attention to the limited influenza treatment
options available, especially in individuals at high risk of severe disease. 2009 HIN1 pandemic viruses
are adamantine resistant, but have sporadically appeared containing resistance to neuraminidase
inhibitors. The ability of these antiviral resistant viruses to replicate, transmit, and cause disease in
mammalian hosts has not been fully characterized. We sought to investigate if dual drug class resistant
2009 HIN1 pandemic viruses would have equivalent replication, transmission and pathogenicity
characteristics to their NAls susceptible peers in the ferret model.

Methods: Two pre-treatment wild-type viruses and 2 post-treatment multidrug-resistant

viruses containing the neuraminidase H275Y mutation conferring NAI resistance collected from
immunocompromised patients infected with pandemic influenza H1N1 were tested for viral fitness,
pathogenicity, and transmissibility in ferrets. Thirty-two influenza A virus—seronegative, 4-month-old,
male ferrets divided into 8 groups of 4 ferrets each were inoculated intranasally with 10° plaque-
forming units of virus: 1 group with each of the pretreatment viruses and each of the posttreatment
viruses. The remaining 4 groups of ferrets were placed into contact with the aforementioned
inoculated ferrets at 48 hours post-inoculation to assess contact transmission. Daily temperatures,
weights, clinical scores and nasal washes were collected. A pair of ferrets from each group of
inoculated ferrets was euthanized on day 4 post-inoculation, a pair from each contact group on day
4 post-exposure, and the remaining pairs were euthanized on day 14 post-inoculation (day 12 post-
exposure). Whole lungs, trachea, tracheobronchial lymph nodes, rostral nasal turbinates, heart, and
spleen were harvested.

Quantification of viral shedding was determined using 1-step real-time reverse-transcription
polymerase chain reaction for the influenza A virus matrix 1 gene. Amplification and sequencing of
the surface glycoprotein genes hemagglutinin (HA) and neuraminidase (NA) was performed on each
viral isolate recovered to determine if the HA and NA gene sequence remained stable after infection
and transmission. The HA and NA genes were amplified and sequenced from virus isolated from the
ferret nasal washes and sequences were compared with those generated from the viral isolates used
for inoculation. Viral titers in lung tissue were determined after tissue homogenization by standard
plaque assays. Hematoxylin and eosin stains were preformed for all tissues for histopathologic analysis.
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Brown and Hopps tissue Gram stain was applied to select sections to confirm absence of bacterial co-
infection. Immunohistochemistry for influenza A antigen distribution was performed on all sections
from ferrets euthanized at the earlier time point.

Results: The pre-treatment wild-type viruses and post-treatment resistant viruses containing

the H275Y mutation all demonstrated significant pathogenicity and equivalent viral fitness and
transmissibility. HA and NA gene sequences of viruses isolated from the ferret nasal washes contained
sequences identical to those of the inoculating viruses. All ferrets inoculated with virus showed signs
of clinical disease and weight loss 2 days after inoculation. Clinical signs in ferrets inoculated with wild-
type and antiviral resistant viruses from the same human patient were equivalent. Viral shedding and
lung titers were equivalent across all four viruses in both inoculated and exposed ferrets, 10>-10° pg of
viral RNA and mean peak titers of 102-10° pfu/g of tissue respectively at the early harvest time point.
There were no discernible differences in gross pathology attributable to specific viruses or route of
viral inoculation. Histopathological analysis of ferrets euthanized on day 4 and 14 demonstrated no
significant differences between ferret groups attributable to a specific virus or route of inoculation.
Influenza viral antigen distribution was similar across ferrets at the same timepoint regardless of
infecting virus.

Conclusions: The admantane-resistant 2009 pandemic influenza A(H1N1) virus can develop the H275Y
mutation in the neuraminidase gene conferring resistance to both oseltamivir and peramivir without
any loss in fitness, transmissibility, or pathogenicity. This suggests that the dissemination of widespread
multidrug resistance similar to neuraminidase inhibitor resistance in seasonal HIN1 is a significant
threat.
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Joy Gary, D.V.M.

Dr. Gary is currently a graduate scholar in the NCI Comparative
Biomedical Scientist Training Program in partnership with Michigan
State University and the National Cancer Institute, 2009-present.

Joy Gary grew up in Colorado and attended Davidson College in
North Carolina, where she received her B.S. in Biology. She received
her D.V.M. from Colorado State University in 2009. She completed her
didactic graduate studies and core diagnostic experience in veterinary
anatomic pathology at Michigan State University. She is continu-

ing her training in pathology and research, having just joined the
Laboratory of Cancer Biology and Genetics for her dissertation work
under the mentorship of Dr. Beverly Mock. She is currently studying
the role of an allelic variant of mTOR (R628C; C1977T) in BALB/c mice in
the development of mesenteric plasma cell tumors. She is also inter-
ested in differential miRNA expression in mice with this allele. Her
academic advisors are Matti Kiupel, Dr. Med. Vet., Ph.D., Diplomate,
The American College of Veterinary Pathologist (chair), Michigan State
University; Beverly Mock, Ph.D., Laboratory of Cancer Biology and
Genetics, NCI.
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Allelic Variant of Mechanistic Target of Rapamycin (mMTOR) Induced Differential
Expression of Multiple miRNAs Implicated in Interactions with Upstream and
Downstream Targets of mTOR

Joy Gary'2, Shuling Zhang', Dena Tran', Aleksandra Michalowski', and Beverly Mock'’

'Laboratory of Cancer Biology and Genetics, NCl, CCR, NIH; 2Department of Pathobiology and
Diagnostic Investigation, College of Veterinary Medicine, Michigan State University

miRNAs are small, non-coding RNAs that regulate multiple genes involved in cell growth, development,
and disease states by binding to the 3’ untranslated region of the target mRNA and inhibiting
translation or inducing degradation. The PI3K/AKT/mTOR pathway is frequently dysregulated in cancer
and mechanistically often involves activation of growth factor receptor pathways, mutations, PTEN loss,
and AKT ampilification. Allelic variation and mutations in mTOR are relatively rare. Our lab discovered
an allelic variant of mTOR (R628C; C1977T) in BALB/c mice, which predisposes the mice to development
of pristane-induced plasma cell tumors (PNAS 100:14982). We recently developed a knock-in (KI)
B6;129 mouse by homologous recombination that carries the BALB/c allele (C at nucleotide 1977) of
mTOR (Blood 117:1228). Since miRs tend to control several genes simultaneously, we compared miR
expression between wild-type (WT; mTORT'”7) and mTORC™”” KI mice. B220+ splenic B-lymphocytes
were isolated from WT and Kl mice with and without pristane induction. miRNA was extracted from
the splenocytes and a Nanostring miRNA expression assay was performed. BRB-ArrayTools was used
to analyze differences in expression, and pathway analyses were performed with Ingenuity. In the
Nanostring assay, several miRs were found to be differentially expressed. Those that were found to

be significantly higher (p < 0.05) in the KI were miR30a (2-fold), miR101 (3-fold), and miR423-5p (1.5-
fold). Similar trends were found with qRT-PCR. Pathway analysis in Ingenuity Pathway Analysis and
evaluation of predicted targets in TargetScan revealed that miR30a likely interacts indirectly with AKT1
which is upstream of mTOR, and EIF4E, which is downstream. miR101 likely interacts with mTORCI.
Finally, miR423-5p likely interacts indirectly with AKT1 and directly with 4EBP-1 (downstream of mTOR
and hypophosphorylated in Kl mice). Further exploration of the relationship of these miRs with the
allelic variant of mTOR is needed to establish their role in the mTOR pathway.
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MICHIGAN STATE
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lan Moore, D.V.M.

Dr. Moore is a graduate scholar in the NCI Comparative Biomedical
Scientist Training Program in partnership with Michigan State
University and the National Institute of Allergy and Infectious
Diseases, 2007-present.

Dr. Moore received his B.S. from Tuskegee University and his D.V.M.
from Tuskegee University School of Veterinary Medicine in 2006, and
following graduation, entered a residency in anatomic pathology the
Diagnostic Center for Population and Animal Health, Michigan State
University. Following completion of residency training, Dr. Moore

is currently a fellow in the NIAID’s Laboratory of Infectious Diseases
(LID) where, under the guidance of Dr. Kanta Subbarao, he studies
the pathologic and immunologic responses of the ferret to wild-
type Influenza virus infection. Dr. Moore’s research interests include
mechanisms of infectious diseases in animal models. Dr. Moore’s Ph.D.
committee is chaired by Kurt Williams DVM, Ph.D., Diplomate, The
American College of Veterinary Pathologists.
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The Domestic Ferret Model of Influenza Virus Infection and Disease
Pathogenesis

lan N. Moore'"?, Kurt J. Williams?, Kanta Subbarao'
'Laboratory of Infectious Disease National Institute of Allergy and Infectious Diseases, NIAID, NIH,

Bethesda, MD, and 2Diagnostic Center for Population and Animal Health, Michigan State University East
Lansing, MI

In 2009, a newly emerged swine-origin influenza A virus caused a pandemic associated with severe
disease and mortality in humans. The ferret model was used to investigate the kinetics of virus
replication, disease pathogenesis and anti-viral and vaccine efficacy for this strain of influenza.
However, disease outcomes following experimental infection with the pandemic virus varied widely.
We hypothesize that dose of virus, volume of inoculum, age of ferrets, and viral subtype contribute to
the clinical and pathologic severity of experimental influenza A virus infection in ferrets. We evaluated
the effect of these variables on disease outcomes by administering virus to young (8-12 week old)
ferrets at doses of 106 TCIDso/ml or 107 TCIDso/ ml. Each dose was administered in one of three different
inoculum volumes (0.2, 0.5 and 1.0ml). At days 1, 3 and 6, animals were humanely euthanized and
tissues from the upper and lower respiratory tract were collected for virus titration and histopathology.
The virus replicated to high titer in the upper and lower respiratory tract but was associated with
minimal clinical illness and no mortality. We observed consistently higher virus titers in the right caudal
lung lobe. We did not observe a significant effect of virus dose on viral replication. Similar experiments
were performed in older (6 month old) ferrets and the clinical outcomes contrasted those observed

in the younger cohort. Based on our findings, we will propose parameters to reduce inter and intra-
laboratory reproducibility for ferret studies.
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Tiffany Reed, D.V.M.

Dr. Reed is currently a graduate scholar in the NCl Comparative
Biomedical Scientist Training Program in partnership with Purdue
University and the National Cancer Institute, 2009-present.

Dr. Reed received her B.S. from the University of Georgia and her
D.V.M. from the University of Georgia (2008). Following graduation,
she initiated an anatomic pathology residency at Purdue University's
Animal Disease Diagnostic Laboratory. Following one year of training,
Dr. Reed enrolled in the CBSTP as an NCI Cancer Research Training
Fellow. She completed her diagnostic pathology training and didactic
coursework in 2011. Dr. Reed is continuing her research training at
NCI. Her academic program advisors are Margaret A. Miller, DV.M.,,
Ph.D., Diplomate, The American College of Veterinary Pathologists;
Jose Ramos-Vara, DV.M., Ph.D., Diplomate, The European College of
Veterinary Pathologists; and Stephen Lenz, DV.M., Ph.D., Diplomate,
The American College of Veterinary Pathologists; and Patricia Steeg,
Ph.D., Head, Womens Cancers Section, Laboratory of Molecular
Pharmacology. Dr. Reed’s research interests include breast cancer
metastasis to the brain and brain microenvironment.
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The Role of Molecular Interactions of Rad51 in Brain Metastasis from Breast
Cancer

L. Tiffany Reed'?, Stephan Woditchka', Patricia S. Steeg’
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Brain metastases occur historically in 10-16% of breast cancer patients with metastatic disease, however
the incidence is rising. Patients with the highest risk factors for brain metastasis include those with
metastatic Her2+ or triple negative breast cancer, with over one third of patients developing lesions.
Brain metastatic lesions can occur in the leptomeninges, subarachnoid space, or neuroparenchyma.

| am investigating the role of the Rad51 and Bard1 proteins in brain metastasis. Rad51 overexpression
was identified as a component of a 13-gene signature, predictive of rapid brain metastasis
development (<3 years vs. > 3 years) in primary tumors from Her2+ metastatic breast cancer patients.
The 13 genes were separated into three groups: Her2-related, DNA double-strand break repair,

and uncategorized genes. The three DNA double-strand break repair genes included Rad51 (RecA
homolog, E. coli), BARD1 (BRCAT associated ring domain protein 1), and FANCG (Faconia anemia group
Q).

Rad51 has been identified as a critical component of the homologous recombinational DNA repair
pathway (HRR). For HRR to occur at a site of double-strand breakage, the homologous sequence of
the sister chromatid is used for regeneration of the site and restoration of the DNA sequence. There
are no identifiable mutations in RAD51 in neoplasia, but defects in other HRR genes are factors

in carcinogenesis. The most prominent genes are BRCA1 and BRCA2, which are key players in
homologous recombination and breast cancer predisposition syndrome. Rad51 overexpression has
also been reported to decrease the functional effects